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ABSTRACT : PURPOSE: To provide a semiconductor device and manufacturing method thereof in high 
yield by lessening the effect of thermal strain for enhancing the process controllability. 

CONSTITUTION: In a semiconductor device manufactured by directly bonding a different 
kind of semiconductor substrate, a strain absorbing layer 2 comprising polycrystalline layer 
of a compound semiconductor formed on one Si substrate in the different semiconductor 
substrate and a compound semiconductor multilayer substrate 6 of another semiconductor 
substrate whereon InP layer 5/GalnAsP layer 4 joined to this strain absorbing layer 2 are 
formed are provided. 

) COPYRIGHT: (C)1995,JPO 



BEST AVAILABLE OUr , 



BNSDOCID: <JP_407249555A_AJ_> 



THIS PAGE BLANK (uspto) 



(19)B»WMOT (JP) 



(12) & IB 4# 1* & (A) 



WM¥7 -249555 

(43)^18 B ^7^(1995) 9 H26Q 



(51) IntCl. 6 




f i &mm7*mm 


H 0 1 L 21/02 


B 










21/324 


C 




33/00 


A 




HOIS 3/18 










m&m* m?m<D&7 ol t± a m) 


(2l)tfM#*f 


4^^6 - 37307 


(71)^ A 000000295 








(zzmma 


^6^(1994) 3 ^ 8 0 


MM&m&fc; PUTI7 #12^ 






(74)±IBl^coftaA fit* <^ Wl*) 






(71)fflWA 593162453 












JlO§C«^ttfflfc»*ffl2-5-12 ftftft 












(74)±tai^0ftsA #s± fit* * 






(72>am« f&ffi 






^«KiE^yRiTS7#i2^ #m^t 














(54) 







(57) »»] 

*t>5— 2r©¥3*#S«T?** InPl5/GaInA 



(a) 



(c) 



2 : mft^mvM 



BEST AVAILABLE COPY 



.BOPHBli^:l:l 
HF 



(e) 



-wi (b) 



Ga I nAfT 



4 



InPSK 


■ 3 

y ^4 
/ 5 


Ga 1 nAs P 


InP 









1.-3:1:1 



Cf) 



450*C~5BOr 



—363— 



BNSDOCID: <JP_407249555A_I_> 



(2) 



4$H¥7-2 4 9 5 5 5 



ioM$n^¥i^i{:^^t, (a) m$mm* 

^O^li^e^SSMit, (b) 

ffc^tt^a&ttss^rr^ g a a s »«t i e 

alnAsP/I nP*&liA 1 GaAs/GaAs/ 
A 1 GaAs/GaAs 1 fBfO^Ift: 

m&m 5 3 sa^m#:%«$ig[^^d«« ^ t \z 

(b> m&mwm(D&m&zfi*5-^cDit&®¥.m 
i££>mM;&<Dmmmm%:ft5j:m£. (c) ^od^®^ 

[&#3i 7 ] mufe&m%xm\z 450-550*0^ 
fr&toi&^MmT?n5ZL£&ftmzL*rzm&m5xte6 30 

[00013 

[0 0 0 2] 

imX\$, mz. *Kffi«Afc*>*>*4WF4-2 4 0 
5 6 5^<hLT!IMlLTVi£) . Z(DM;fo(Dm.&mm 

^iim s«©«ftBSN±&»*$'a-, 450-70 

[0 0 0 3] £0*StJ;ntf, SS^^S«±CD3RS 
[00 04] 50 



[0 0 0 5] K_hi£^f»3l*JCctSj^«& 
[0 0 0 6] 

[0007] £&4M»#££&ia&j*#2tt£ti 
&\&&t&m2&zjzm££mir£o\zLrz&o^&z> t> 

[0 0 0 8] 

[^3 mx\t, HiicsK-rjiite, 

^Lfc^fC. »JifcffiieLfc I nPS^3±|z I n P^5 
&6 £ig.m&m~?Z>£. : 5\ZVfr(D^ SitlnPOi 

[0 0 0 93 £tt*;:£D, ?7y£*MftttuD&fr>a** 
[0 0 10] 

«0fll£LT\ SiStRt, InPSI±CInPi/G 

a i n a s pm&&T%4k&%o¥mft&m&w.£%mm 
[00113 (i) s?\ mi <a) (c^-Tckdic, s 

i Stt 1 ±tC^«^«^ffi^fi^ (MOCVD) 

H.Si^iK/f 2©*m£LTte, 4 5 Ot^&OteiS-CiSig 
a^fi^-frfc I n P^fflTSS. aft, I n P©^* 



—364— 



BNSDOCID: <JP_407249555A^I_> 




I 



(3) 



>&ffl¥-7-2 4 9 5 5 5 



IC¥Stt<0« n&MO C VDftT^^$t5 

a<tfea^. io 

[0 0 12] ^ffiteKttn&^iTelSfiJfcfiaii: 

jbojp&k. i o o o A&rF-v&zzLtfim&v^. r> 

[0 0 13] :u«t5InPtt, 4 5 0 < casftT a? 

s^^^cot, *§&w<D&mzm'?z>. £ 
Sic, «*«*)nrvia*EB»«:£a>A«*^ 
[0 0 14] x**">»ft»«>a9!«:«K©IKffi 

t^t, cnt)^±, fffl^^nt^^, **89ifc 30 

(2) 01 (b) \Z^~?<k?{Z, InPI«3± 

Id I nP|5/Ga I nAs P m 4 tfftJf 3 ftfe*^** 

[0 0 15] (3) 01 (c) £ 

^ilM (InP) |20^I£H 2 SOa :H 
2 O : H 2 0 2 = 3 : 1 : 1 <DM^m. &tfHFT#Ul 

(4) Grate, 01 (d) \z*-?£?\z. itGm*m& 

#ISS6 0m InPjf5£>^®£. H 2 

SOa :H 2 0:H 2 O z =3:1:1 Ofl'&ifc, Rtf 

[0016] (5) -eoit, Mm&*7s¥>&mL. 0 
i (e) (c^i-cfc^^. &u±m.*-vm&fii<Dmmm± 

(6) IHglC, 01 (f) tZm+3:5lZ+ H2 mW^L* 
T4 5 5 0t@SOilSTMlUT, IWt 



P«4 5 0X:5g^T^McOS^^<^^CO-C, 4 5 
[0 0 17] fc*S, ±8Bftff S i <D&m 

1 1 n p&ffi&w.&mmTz>m&\*. s i ©«w*t## 

T* *»WC£*#«feTfck InPH±©|HIT©Ml: 
^^(DT, Jt«WfiVM 5 0-5 5 0 'CO^^-M*/* 

[ooi8] coi^ te\&&&m\z wx 
tf, s i s«±ic i n p^a^ss-a-saffifc^o 

z>rz&\z. 6 5 0t:gis-ei^§±^ 

[0019] 02 \$*ftW<D& 2 O^Jg^J^^-T^^I^ 
(1) £*r, 02 (a) K*Vr<fc5fC, SiS^ll± 

\zGm&m§5 t tt&&m (mocvd) fcz&m^x. & 

J3 1 2©*m*:LTra* 4 5 OICSKOfifiTJeajsRfi 

[0 0 2 0] ft*5, £*&S»©JKH0W<fc*fc, 3?® 

#ie®^3ftiRB 1 2 Off 1 0 0 0 AOTT*^) £ £ 
^SSIK WlBT&SZfcj&tSSL^. CIO 

#iea^K»Ke i 2 «, *fc»«HtixT©!a:f!i'b*fc 

it&tttemT, £ftttaP9fe»«>0*s. ^og§^ 

shirrs tcs^ ixT»-&*t Avi. 

[0 0 2 1] (2) ^JC, 02 (b) tC^-Tct^tC, G 
a A s SIS 1 3±t:AIGaAsil6/GaAsSl 
5 /A 1 G a A s jf 1 4 ^^$n&^**«*#Ji 
1 7 SSUifcffljftT*. 

(3) #tc, 0 2 (c) l:^t«fc^c, MMSKQ 
(GaAs) ill2CD^®£H 2 SO< : H 2 O : H 2 
0 2 =3:1: KDM&m, MHFtliU *ife^ 

[0 0 2 2] (4) f^^lC. 02 (d) IC^-r^tC, 
^«f¥**#jas« l 7 OM, ^^0, A 1 G a A 
s|16»gl^ H 2 SO< : H 2 O : H 2 0 2 = 

3:1: KDm&m-emmis* im^&fxo. 

(5) ^Ot> P5»«S^lf>ft»U 02 (e) (C^ 
[0 0 2 3] (6) ^iC, H 2 ^ffl^ffT4 5 0 , C~ 

5 5 otgioiarajtuibt, awtr*ie»«3Bf 



—365— 



BNSDOCID: <JP_407249555A_I_> 



(4) 



*£B8¥7-2 4 9 5 5 5 



[00243 zto&sizmffcztizmm^mitmft.My' 
■roan. 

[0 0 2 5] 

i) &&£fc&to*mfc&mm&<Dm&&mfe<Dm\,>\z 
co 02 63 ^ntcj-o, ^^^^^j^noo^v^^ 



i ] *amnm i ©^wi§^r¥^^e<Dsaii 

10 1,11 Si S« 

2, 12 #IMUtMU| 

3 inPijg 

4 GalnAs Pif 

5 InP| 

6, 1 7 ft&ft¥*tt£JB£tt 

13 GaAsUR 

14 AlGaAsf 

1 5 GaAsi 

16 A 1 GaAsjf 



[HI] 



[023 



S 11 



(b) 



Cc) 



',=3:1:1 



Ce) 



(f) 



i 1 n A s I 



■4 



(d) 



=3:1:1 



JnPSE 


—-3 


flalnA.P 1 








^ — 2 







ft* 

450'C-55O*C 



I2:£«S!0DW 




(72) ^mm _hte ft 



BEST AV/ULAt, 



BNSDOCID: <JP__407249555A_I_> 



-366— 



